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Fluorine
The element fluorine has been known to occur in animal struc-
tures since 1802, when Morichini first demonstrated that fumes
which etched glass were given off when elephants' teeth were
treated with sulfuric acid. However, because of its great reactivity the
element was not1 isolated until 1886.
Fluorine is widely distributed in nature, i. e., soils, rocks, and water
in the form of insoluble minerals, the most important of which is
fluorspar (CaF2). It is present generally in very small amounts in
plants and in animal tissues. Fluorine is found chiefly in bones and
teeth, more particularly in the enamel, in skin, cartilage, brain, blood,
and striated muscle. No convincing evidence has been as yet produced
to show that it performs any useful function in animal nutrition, or
that it is an essential nutrient in animal metabolism. The literature
dealing with the distribution of fluorine in biological products and the
physiological effects of this element has been reviewed by McClure
('33)-        '
Because of its physiological effects rather than its nutritive value,
fluorine demands consideration in any discussion of mineral malnutri-
tion. Its occurrence above certain minimum concentrations in waters,
and in minerals commonly used as calcium supplements, brings about
derangements of structure in function in men and in animals.
McCollum, Simmonds, Becker and Bunting ('25) first showed the
detrimental effects of the inclusion of fluorine (o.oi per cent of sodium
fluoride) in the diet of rats. Compared with normal specimens, the
skulls of these animals were white and more porous and lacked the
luster of normal bone. The rami of the mandibles were thinner and
less prominent than in the controls. There was osteoporosis affect-
ing the alveolar process. The rats receiving fluorine developed incisors
whose anterior surfaces were bleached, whereas normal rat incisors
have a bright orange color on this surface. The incisors grew back-
wards so that occlusion was lost, and the teeth could no longer be
chiseled out by attrition to maintain their cutting edges. The teeth
were poorly calcified and were brittle, causing the lower incisors to
break off at the gum line, whereas the upper incisors, having no
occlusion, overgrew into almost complete circles and in some cases
penetrated the roof of the mouth. The effect was interpreted as a
retrograde disturbance in tooth development rather than a stimulation
to over-activity. The molars were well developed, the only abnormality
apparent on gross inspection being abnormal whiteness and lack of the
normal luster.
It had for years been the practice of farmers to feed finely ground
rock phosphate as a phosphorus and calcium supplement to farm